
LINEAR INTEGRATED CIRCUITS 

OPERATIONAL AMPLIF IERS 

The LS 709 series features low offset, high input impedance, large input common mode range, high 
output voltage swing. The amplifier is intended for use in D.C. servosystems, high impedance analog 
computer, low level instrumentation applications, and for the generation of special linear and non linear 
transfer functions. 

ABSOLUTE M A X I M U M RATINGS TO-99 DIP 

Vs Supply voltage 
Vj (1) Input voltage 
AVj Differential input voltage 
T o p Operating temperature for LS 709/LS 709A 

for LS 709C 
P t o t Power dissipation at T a m b = 70 °C 
T s t g Storage temperature 

± 1$ 
± 1( 
± 5 

-55 to 
0 to 7 

520 mW 
-65 to 150 °C 

3 V 
3 V 
V 

125 °C 
0 ° c 

8 400 mW 
-55 to 150 °C 

1) F o r s u p p l y v o l t a g e s less t h a n ± 1 0 V m a x i m u m i n p u t v o l t a g e is e q u a l t o t h e s u p p l y v o l t a g e . 

MECHANICAL D A T A Dimensions in mm 

12.7 ™ 1 

TO-99 

n n n n n n n 
a 

D 
7 

U u u u u u U 

DIP 

253 6/82 



CONNECTION D IAGRAMS A N D ORDERING NUMBERS 
(top views) 

INPUT N C  

FREQUENCY COMPENSATION 

Type TO-99 DIP 

LS 709 LS 709 TB -
LS 709A LS 709 ATB -
LS 709C LS 709 CTB LS 709 CB 

T H E R M A L D A T A TO-99 DIP 

R t h j - a m b Thermal resistance junct ion-ambient max 155°C/W 200° C/W 

254 



L S 7 0 9 
LS7I8A 
L S 7 D 9 C 

ELECTRICAL CHARACTERISTICS (see note) 

P a r a m e t e r T e s t c o n d i t i o n s 
L S 7 0 9 A L S 7 0 9 L S 7 0 9 C 

U n i t P a r a m e t e r T e s t c o n d i t i o n s 
M i n . T y p . M a x . M i n . T y p . M a x . M i n . T y p . M a x . 

U n i t 

V o s I n p u t o f f s e t 
v o l t a g e 

R g < 1 0 kfl 
R g < 1 0 kfl T a m b = 2 5 ° C 0 .6 

3 
2 1 

6 
5 2 

1 0 
7 .5 

m V 
m V 

i b I n p u t b ias 
c u r r e n t 

T a m b = T m i n 
T a m b = 2 5 ° C 

0 .3 
1 0 0 

0 .6 
2 0 0 

0 .5 
2 0 0 

1.5 
5 0 0 

0 . 3 6 
3 0 0 

2 
1 5 0 0 

MA 
n A 

"os I n p u t o f f s e t 
c u r r e n t 

T a m b = T m a x 
T a m b = T m i n 
T a m b = 2 5 ° C 

3 . 5 
4 0 
1 0 

5 0 
2 5 0 
5 0 

2 0 
1 0 0 
5 0 

2 0 0 
5 0 0 
2 0 0 

7 5 . 
1 2 5 
1 0 0 

4 0 0 
7 5 0 
5 0 0 

n A 
n A 
n A 

R i I n p u t res is tance T a m b = T m i n 
T a m b = 2 5 ° C 

8 5 
3 5 0 

1 7 0 
7 0 0 

4 0 
1 5 0 

1 0 0 
4 0 0 

5 0 
5 0 

2 5 0 
2 5 0 

kfl 
kfl 

R o O u t p u t res is tance T a m b = 2 5 ° C 1 5 0 1 5 0 1 5 0 fl 

"s S u p p l y c u r r e n t V S = ± 1 5 V T a m b = 2 5 ° C 2 .5 3 .6 2 .6 5 .5 2 . 6 6 . 6 m A 

T r a n s i e n t re
sponse R i s e t i m e 
O v e r s h o o t 

V p 2 0 m V C L < 1 0 0 p F 
T a m b = 2 5 ° C 1.5 

3 0 
0 .3 
1 0 

1 
3 0 

0 .3 
1 0 

1 
3 0 

Ms 
% 

SR S l e w ra te T a m b = 2 5 ° C 0 . 2 5 0 . 2 5 0 . 2 5 V / M S 

A V o s 
A v e r a g e t e m p e r a -
t u re c o e f f i c i e n t 
o f i n p u t o f f s e t 
v o l t a g e 

R g = 50fl 
T a m b = 2 5 ° C t o T m a x 
T a m b = 2 5 ° C t o T m j n 
R g = 1 0 kfl 

T a m b = 2 5 ° C t o T m a x 
T a m b = 2 5 ° C t o T m j n 

1.8 
1.8 

2 
4 . 8 

1 0 
1 0 

15 
2 5 

u V / ° C 
L A / / ° C 

u V / ° C 
LtV/°C 

A T 

A v e r a g e t e m p e r a -
t u re c o e f f i c i e n t 
o f i n p u t o f f s e t 
v o l t a g e 

R g = 50fl 
T a m b = 2 5 ° C t o T m a x 
T a m b = 2 5 ° C t o T m j n 
R g = 1 0 kfl 

T a m b = 2 5 ° C t o T m a x 
T a m b = 2 5 ° C t o T m j n 

1.8 
1.8 

2 
4 . 8 

1 0 
1 0 

15 
2 5 

3 
6 

6 
12 

u V / ° C 
L A / / ° C 

u V / ° C 
LtV/°C 

Large s ignal 
v o l t a g e ga in 

V s = ± 1 5 V RL> 2 kfl 
V Q = ± 1 0 V 8 8 9 3 9 7 8 8 9 3 9 7 8 3 9 3 d B 

v 0 O u t p u t v o l t a g e 
s w i n g 

V s = ± 1 5 V R|_= 1 0 kfl 
V S = ± 1 5 V R j _= 2 kfl 

± 1 2 
± 1 0 

± 1 4 
± 1 3 

± 1 2 
± 1 0 

± 1 4 
± 1 3 

± 1 2 
± 1 0 

± 1 4 
± 1 3 

V 
V 

V j I n p u t v o l t a g e 
range 

V s = ± 1 5 V ± 8 ± 8 ± 1 0 ± 8 ± 1 0 V 

C M R C o m m o n m o d e 
r e j e c t i o n 

R g < 1 0 kfl 8 0 1 1 0 7 0 9 0 6 5 9 0 d B 

S V R S u p p l y v o l t a g e 
r e j e c t i o n 

R g < 1 0 kn 8 0 8 8 7 6 9 2 7 4 9 2 d B 

N o t e : T h e s e s p e c i f i c a t i o n s , un less o t h e r w i s e s p e c i f i e d , a p p l y f o r T a m b = - 5 5 t o 1 2 5 ° C f o r L S 7 0 9 / L S 7 0 9 A a n d 
T a m b - 0 t o 7 0 ° c f o r L S 7 0 9 C w i t h t h e f o l l o w i n g c o n d i t i o n s : V s = ± 9 V t o ± 1 5 V , C1 = 5 0 0 0 p F , R 1 = 1.5 kfl, 
C 2 = 2 0 0 p F a n d R 2 = 51 fl. (See f i g . 8 a n d f i g . 1 7 ) . 
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L S 7 B 8 
L S 7 H A 
L S 7 0 S C 

Fig. 1 - Voltage gain vs. sup- Fig. 2 - Output voltage swing Fig. 3 - Input common 
ply voltage (for 709A) vs. supply voltage (for 709A) mode voltage range vs. sup

ply voltage (for 709A) 

Fig. 4 - Power consumption 
vs. supply voltage (for 709A) 
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Fig. 5 -Ou tpu t voltage swing 
vs. load resistance (for 709A) 
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Fig. 6 - Input bias current 
vs. ambient temperature (for 
709A) 
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Fig. 7 - Input offset cur
rent vs. ambient temperature 
(for 709A) 
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Fig. 8 - Transient response 
test circuit 

Fig. 9 - Transient response 
(for 709A) 
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Fig. 10 -S lew rate vs. closed 
loop gain using recommend
ed compensation networks 
(for 709A) 

Fig. 11 - Voltage gain vs. supl-
ply voltage (for 709) 
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Fig. 12 -Outpu t voltage swing 
vs. supply voltage (for 709 
and 709C) 
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Tamb=-55' ,Cto)25BC US709) 

Tamb= 0 ° C t o 7 0 °C (LS709C) 

Tamb=-55' ,Cto)25BC US709) 

Tamb= 0 ° C t o 7 0 °C (LS709C) 

Fig.13-Voltage gain vs. sup
ply voltage (for 709C) 
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Fig. 14 - Input bias current 
vs. ambient temperature (for 
709C) 

Fig. 15 - Input offset cur
rent vs. ambient temperature 
(for 709C) 
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F r e q u e n c y c o m p e n s a t i o n f o r alt t y p e s 

Fig. 16 - Open loop fre
quency response for various 
values of compensation 

Fig. 17 - Frequency com
pensation circuit 

Fig. 18 - Frequency respon
se for various closed loop 
gains 

Cl=10pF. Rl = 0. C2=3pF 

500pF, I.Skfl. 20pF 

SOOOpF, 1.6kO,200pF 
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